Outcomes, signalments, and the relationship of histologic features with the outcome of melanomas located in lip, nail bed, and haired skin of dogs were reviewed. These melanomas were diagnosed as benign or malignant based on histologic features. Melanomas of the lip arose from mucous membrane in most cases. 32 dogs with lip melanomas that had histologic features of malignancy, 22 died because of the tumor within 1 year and 10 were tumor free for at least 1 year following removal. Of 10 dogs with melanomas with benign histologic features on the mucous membrane of the lip, 9 were tumor free for at least 1 year. Of 4 dogs with benign appearing tumors of the haired skin of the lip, 3 were tumor free for at least 1 year. Melanomas with histologic features of malignancy occurred in many locations of haired skin, and 11 of 24 dogs were tumor free for at least 1 year. All nail bed melanomas had histologic features of malignancy and all invaded the third phalanx, but 6 of 14 dogs were tumor free for at least 1 year after amputation of the digit. Among these dogs, the 1-year survival rates for tumors classified as malignant by histologic features were 69% for lip, 46% for haired skin, and 43% for nail bed. However, the clinical outcome of an individual malignant tumor could not be predicted accurately by any specific histologic features.
<!?show "fnote_aff1"$^!"content-markup(./author-grp [1] /aff|./author-grp [1] /dept-list)> Melanomas occur commonly in dogs. Histologic evaluation of tumors surgically removed from dogs is used to identify the cell of origin, to assess whether it is benign or malignant, and to determine if the tumor was completely removed. When tumors are identified as melanomas, prognosis for affected animals is based on histologic assessment of malignancy and historical information about the behavior of melanomas. It has long been recognized that most oral 1, 5 and nail bed 4, 6 melanomas are malignant and have a poor prognosis, while most melanomas of haired skin 3 are benign and have a good prognosis. In contrast, there is limited information about the rate of malignancy and outcome of melanomas that develop on the lip of dogs, so veterinarians are not able to offer a meaningful prognosis on these cases. This retrospective study was undertaken primarily to obtain information about melanomas on the lips of dogs, including signalments of affected dogs, histologic characteristics of the tumors, clinical outcomes, and any correlations between histologic features and outcome. Also, melanomas originating in the nail bed and those with malignant histologic features originating in haired skin were assessed in the same way.
Melanoma cases submitted to the Colorado State University Veterinary Diagnostic Laboratory (CSUVDL) in the fiscal year 2003-2004 were reviewed. The clinical history provided information about location of the tumor on the body and the age, breed, and sex of the dog. The histologic sections of these tumors were evaluated for cytologic features, tumor size, location within the tissue, invasiveness, mitotic rate, amount of melanin pigment, and completeness of excision to see if any of these factors correlated with clinical outcome. Tumors were classified as malignant or benign based on cytologic features including variation in cell size, cell shape, nuclear size, nuclear shape, and chromatin pattern, plus prominence of nucleoli and lack of pigment. Histologic features of 1 melanoma of the lip diagnosed as benign and 1 as malignant are illustrated in Figs. 1 and 2. Veterinarians were contacted for information about the clinical outcome of all melanomas of lip or nail bed, and those of haired skin that were considered to have malignant histologic appearance. Dogs that had died for unrelated reasons within 1 year of melanoma removal were considered to have an unknown outcome for the tumor. Correlations between clinical outcome and the various histologic and signalment parameters were evaluated by Student's t-test.
In fiscal year 2003-2004, 868 melanoma cases were received at CSUVDL, representing 3% of the total 29,012 canine biopsy cases. There were 80 melanomas arising from the lip, 27 from the nail bed, 113 from the oral cavity, 58 with malignant histologic features arising from haired skin, and 590 with benign histologic features arising from skin in locations other than the lip. For each type of tumor location, the most commonly affected breeds, ages, and numbers of dogs that were tumor free for at least 1 year are shown in Table 1 . There was no sex predilection for any of these types of melanoma. Dogs with oral melanomas were slightly older (11 years) than those with lip, haired skin, or nail bed tumors (10 years). Age did not correlate with clinical outcome. The most common breeds vary by tumor location but in general Golden retriever, Labrador retriever, Chow Chow, Cocker spaniel, German shepherd dog, and Rottweiler were the most numerous. This finding differs from previous reports, which list the most common breeds as Scottish terriers, Standard and Miniature schnauzers, Irish setters, and Golden retrieviers. 3, 6 Some difference in breed profiles may simply reflect changes in popularity of breeds over time. One estimate of the relative popularity of breeds is American Kennel Club (AKC) registrations; another is percentage of breeds compared to the total canine submissions to the CSUVDL. The Labrador retriever has been the most popular breed of The clinical outcome was known for 46 of the 80 dogs with melanomas on the lip; 22 were tumor free for at least 1 year, while 24 died with local recurrence and/or metastatic tumors within 10 months of surgical removal of the lip tumor. Histologic features and clinical outcomes are summarized in Table 2 . Of the 46 for which the outcome is known, 41 tumors were located on the mucous membrane of the lip and 5 on the haired skin. Thirty-two tumors had a malignant appearance, including 1 on haired skin, and 14 had benign appearance. Of those with malignant appearance, 22 dogs died within 1 year and 10 were tumor free for at least 1 year. However, of those with benign appearance, 12 dogs were tumor free for at least 1 year, but 2 dogs died because of their tumors within 1 year. The 2 histologically benign-appearing tumors that led to death both occurred in aged Golden retrievers; 1 was a tumor on the mucous membrane and the other on haired skin. Both were small discrete masses with well-differenti-ated, heavily pigmented cells with no morphologic features that suggested possible malignant behavior. For the 32 lip melanomas with malignant histologic appearance, mitotic rate, size of the tumor, presence of an ulcerated surface, and cytologic features did not correlate with clinical outcome. Most dogs with malignant-appearing tumors that had dirty surgical margins died within 1 year, but the presence of clean surgical margins around these lip melanomas did not predict survival for over 1 year, since of 17 such tumors, 10 led to death and 7 did not.
Fifty-eight melanomas of skin with malignant histologic features were submitted in this fiscal year. These malignantappearing tumors represent 8.9% of total skin melanomas from this year, similar to the 10% reported previously. 3 Tumors occurred in a variety of locations on the body, a finding that does not correlate with previously reported predilection for head and scrotum. 3 Outcomes were known for 24 of these dogs; 11 were free of tumor for at least 1 year, while 13 had local recurrence and/or metastatic tumors within the year. Recurrence was noted as early as 2 weeks after surgery. Individual histologic features failed to predict the outcome of the tumors. Most of these skin tumors had high-grade histologic appearance and an ulcerated skin surface and were infiltrative. Approximately half (14/24) had a low mitotic rate of less than or equal to 2 per high power field (hpf) and the other half had over 2 per hpf, but these 2 groups were equally split between either outcome. This contrasts with a previous report that mitotic rate of over 2 per hpf is the best predictor of malignancy. 2 Clean or dirty surgical margins did not predict outcome; of the 14 tumors with clean surgical margins, 5 had local recurrence and led to death.
Outcomes were known for 14 of the 27 nail bed melanomas; 6 were free of tumor for at least 12 months, while 8 died because of the tumor from 3 to 9 months (average 5.6 months) after amputation of the digit. All of the nail bed tumors had cytologic features that indicated malignancy. Invasion of bone was seen in all cases, in contrast to a previous report that only 5% had radiographic evidence of invasion. 4 All had clean surgical margins after amputation. Size of the tumor varied from 1.5 to .3 cm, mitotic rate ranged from 0-1 to 7 per hpf, and the amount of pigment varied; these parameters did not correlate with outcome. Histologic examination of nail bed tumors is worthwhile in order to confirm whether a mass is a melanoma, but histologic features of these melanomas did not predict survival time. Surgical removal of the digit does appear worthwhile, with 6 of 14 dogs living at least 12 months.
Traditional histologic criteria of malignancy appear to be appropriate for diagnosing malignancy in tumors of melanocytic origin, but no single feature or pattern of features correlated with the clinical outcome of these malignant melanomas of lip, haired skin, and nail bed origin. Melanomas occurred commonly on the lip; the majority arose from the mucous membrane, most had malignant histologic appearance, and of those with malignant appearance approximately one third of the dogs lived at least 1 year after surgical removal of the tumor. Almost half the dogs survived over 1 year after removal of malignant tumors from haired skin or nail bed. This information should be useful for veterinarians and animal owners in making decisions on the value of surgical removal of these tumors.
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